Stability properties of implicit -explicit (IMEX) of linear multistep methods for ordinary differential equations are analyzed on the basis of stability regions defined by using scalar test equations. This study is closely related to the stability analysis of the standard linear multistep methods for ordinary differential equation.
Where f represent the stiff part and g represents the non stiff part. In many applications, f is linear and g is non linear. In order to solve such equation efficiently, a special type of numerical method called implicitexplicit (IMEX) method is often used, which is obtained by applying an implicit formula with a good stability property to the f term and an explicit formula to the g term [7, 10] .
One of the simplest examples is the IMEX Euler method: ) , ( ) , ( 1 1 1 n n n n n n u t tg u t tf u u         (1.2) Which is obtained by applying the implicit Euler formula to the f term and explicit Euler formula to the g term. Here, t  is the step-size, t n t t n    0 ,and n u denotes an approximate value of ) ( n t u . This method is of order one in accuracy. In this paper, we discuss IMEX methods of linear multi-step type.  of a suitable extrapolation to incorporate k  into the other coefficients [10] . For the study of stability of such IMEX methods, Frank et al. [ 5] 
The stability region S of the IMEX method is defined as a region of the parameters
such that the zero solution of (1.5) is asymptotically stable. we can study the stability of the method on the basis of S in the similar manner as in the case of the standard linear multi-step methods [8, 9] . However, S is a region in C 2. it is not easy to construct a new scheme by adjusting the parameters j j   , and j  so as to enlarge the stability region S . To overcome this difficulty, we consider, in analogy to (1.4), the test equation 
2-Stability regions
We assume that the linear multi-step method determined from 
 Second: if we assume that 
Also. we introducing polynomials (from (2. 
hence, the stability region is represented as
the intersection of the stability region S and the  z plane 
Restricting the variable z on to real line A second-order two-step IMEX method defined with BDF2 (two-step backward differentiation formula)
is called (BDF2) method see [5] . This methods have three terms of n u , so we discuss the first and second idea. First: By (2.3) and (
and we denote by z  the set of all  such that (2.10) has a real with
For negative z is simple closed curve as show in Fig(2) . In this idea, the parameters  appears in left (assume 1 0 ,
) and right hands of IBDF2. 
and we denote by z  the set of all  such that (2.10) has a real with 
3-Analysis of p -stability regions
Toshiyuki [10] try to find a second-order IMEX method with larger S by the construction of a scheme with larger P S than that of the IMEX BDF2 method. Furthermore, define the curve In the case of this method 
3-Numerical results
Here we show by numerical examples [9] the performance of the improved methods. From the coming tables we show the stability behavior of the normal methods and improved methods by using different values for the step size h .
These values, of h showed the stability behavior of the newly developed methods.
We include test results of the following problems for the IMEX Euler method and IMEX second two-step method also IMEX second two-step method with a=b=20. 
4-conclusions
In this paper we discuss two idea and we see that these methods( IMEX Improving Euler method and IMEX Improving BDF2method) its more stability than the methods developed by Toshiyuki KOTO( IMEX Euler method and IMEX BDF2method).
116
Step 
